IMPORTANCE Hidradenitis suppurativa (HS) places a significant burden on the health-related quality of life (HRQOL) of patients, many of whom have depression. Resilience can play a role in mitigating the negative stressors, such as the symptoms of HS, on patients' mental health.
H idradenitis suppurativa (HS) is a chronic, inflammatory skin disease of unknown etiology that causes sudden and persistent eruptions of painful swollen nodules and draining abscesses with disfiguring scars of the skin folds. This condition can make walking, sitting, and working difficult or impossible, and its malodorous drainage is humiliating and uncomfortable.
1,2 Thus, HS negatively affects patients' health-related quality of life (HRQOL), 3, 4 and approximately half of patients with HS have a psychiatric comorbidity, most commonly depression. 5, 6 The association between depression and HS is speculated to be psychosocial or physiological because inflammatory proteins have been associated with symptoms of depression. Specifically, elevated interleukin 6 (IL-6) and IL-8 levels in plasma, serum, and cerebrospinal fluid, 7, 8 as well as epidermal growth factor, have been associated with depression. 9 The levels of all 3 of these cytokines can be elevated in patients with HS. [10] [11] [12] [13] More research is needed to understand the pathomechanism of HS and depression, but a strong association remains between depression and worsening health, as has been shown in patients with chronic kidney disease, hypertension, or heart disease. [14] [15] [16] Importantly, a recent study showed that resilience can moderate the association between depression and HRQOL for patients with cardiac disease.
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Resilience refers to the ability to successfully adapt to stress and adversity. 18 Windle 19(p163) defined resilience as the "process of effectively negotiating, adapting to, or managing significant sources of stress or trauma." Resilience has been shown to play a role in mitigating the stressors, such as HS symptoms, contributing to depression. 20 In addition, resilience scores and depression scores have been shown to be inversely related. 21, 22 Thus, given the high prevalence of depression and the adverse association of depression with health, there is a need to investigate if resilience mediates or modifies the correlation between depressive symptoms and HRQOL for patients with HS.
Methods
This international, multicenter, cross-sectional survey study was conducted from With implied consent, participants read a description of the research, and if they go on to complete any part of the survey, then it is implied that they consented (because they went on to complete the survey); in this form of consent, a consent form is not signed. This also differs from verbal consent because the participant and investigator are never in the same room because the survey was electronic. Written informed consent was obtained in Denmark.
Patients were eligible for inclusion if they were 18 years or older and had a visit for HS at 1 of the referral centers in the past 2 years (from January 1, 2014, through December 31, 2016). Patients were excluded if they declined to participate, could not read or write in English or Danish, or had a cognitive disability that would preclude their understanding of the survey questions. Only patients who submitted a complete survey were included (n = 154); thus, methods for handling missing data were not required.
Measures
Health-Related Quality of Life The HRQOL of the participants was the outcome of interest or dependent variable in this study. It was assessed using the DLQI, a widely used, validated, skin-specific HRQOL questionnaire 24 comprising 10 items related to symptoms, embarrassment, shopping and home care, clothing, social and leisure activities, work or study, close relationships, sex, and treatment. Each DLQI question asks patients to score the influence of HS on their life over the previous week, and scores range from 0 to 30 points. To facilitate our interpretation, we reverse coded the scores in such a way that lower scores indicated lower HRQOL in the analysis. The score categories were as follows: 29 to 30 points indicate no influence on HRQOL, 25 to 28 points indicate a small influence, 20 to 24 points indicate a moderate influence, 10 to 19 points indicate a very large influence, and 0 to 9 points indicate an extremely large influence. 25, 26 The DLQI in this current sample had a Cronbach α = .90.
Depressive Symptoms
Depressive symptoms of the participants were assessed using the HADS. The HADS is a widely used, validated, 14-item selfassessment of the current anxiety and depressive symptoms of patients. There are 7 independent subscales for anxiety and 7 independent subscales for depression, 27 and scores range
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Question What is the association of resilience with depression and quality of life for patients with hidradenitis suppurativa?
Findings In this cross-sectional, multicenter survey study involving 154 patients with hidradenitis suppurativa, higher levels of resilience statistically significantly modified the association of depression with quality of life.
Meaning
In the management and treatment of patients with hidradenitis suppurativa, methods to increase resilience may improve health-related quality of life.
from 0 to 21 points. Subscores of 11 points or greater in the depression subscale were interpreted as having depression. A score of 8 to 10 points was considered a borderline case. In this analysis, only cases were included. 28 The HADS in this sample had a Cronbach α = .88.
Resilience
Resilience of the participants was assessed using the BRCS.
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The BRCS questionnaire has 4 items, and scores range from 4 to 20 points. Scores of 4 to 13 were considered low resilience, 14 to 16 were considered moderate, and 17 to 20 were considered high resilience. The BRCS in the current sample had a Cronbach α = .74.
Sociodemographic and Clinical Characteristics
Patients were asked to provide sociodemographic data-age, sex, race/ethnicity, study site, and educational attainment (coded as 1, less than high school diploma; 2, high school diploma or general education development [GED] certificate; 3, some vocational school; 4, associate's degree or some college; 5, bachelor's degree; or 6, graduate degree). In addition, patients self-reported their HS severity at the time of the survey using an 11-point scale ranging from 0 (not severe) to 10 (very severe).
Statistical Analysis
Descriptive analyses were performed to describe the characteristics of the study sample. Continuous variables are presented as mean (SD) values, and categorical variables are presented as frequencies and percentages. Continuous variables were centered on the mean of each variable to facilitate interpretation. Next, a series of multiple regressions, which require basic assumptions of linearity, independence, normal distribution, and equal variance, were conducted to determine the squared semipartial correlation of each independent variable, and these correlations were ranked. The Akaike information criterion 30 was used as an estimate of the quality of the regression models, with a lower number indicating better quality. The mediating influence, partial or complete, of resilience on the association between depression and HRQOL was tested using the product of coefficients approach or the Sobel test. 31 The moderating influence of resilience on the association between depression and HRQOL was examined by adding and testing the interaction term in the regression model. A significant interaction term would indicate that resilience moderates the association between depression and HRQOL. To further evaluate the moderating influences, simple slopes were calculated, and significance testing was performed. The Johnson-Neyman technique 32 was used to calculate the values of the moderator for which regression of the dependent variable on the independent variable was significant. Assumptions of linearity, independence, and equal and normal residual variance were evaluated. Points with a Cook distance 33 greater than 0.04 were excluded as outliers. Statistical significance was determined by an α level of .05 (2-sided P = .05). Analyses were performed using R, version 3.3.2 (R Foundation for Statistical Computing). A power calculation was performed with a sample of 154 participants, a conservative medium effect size of 0.10 34 (α = .05), in a multiple linear regression model with 8 predictors. This calculation showed the power of 79%.
Results
In the United States, 96 patients from the referral centers were invited to participate, 69 (71.8%) of whom responded and 58 (60.4%) of whom submitted complete data. In Denmark, the survey was offered to all patients with HS who visited a specialty clinic for HS. The response rate cannot be calculated, however, because the number of people who viewed and decided not to participate in the survey is unknown. Overall, in Denmark, 126 patients participated, and 96 (76.1%) provided complete data. The final sample for the study, including patients from the US and Denmark sites, was 154 participants who submitted complete data. The mean (SD) age of the participants was 40.9 (13.5) years; most participants were women (130 [84.4%], and most participants selfidentified as white (139 [90.2%]). Table 1 lists the characteristics of the study sample.
The independent variables with the highest semipartial correlations were HS severity and depression score, with HS tj;3activity independently estimating 27% and depressive symptoms estimating 10% of variation in HRQOL ( Table 2) . For the mediation analysis, resilience score was significantly associated with depressive symptoms score (regression coefficient a = −0.21; P < .001), and depressive symptoms score (c = 0.637; P < .001) was significantly associated with lower HRQOL (c′ = 0.644; P < .001). However, both the direct association (b = 0.033; P = .86) and the indirect association (a × b = 0.007; P = .87) of resilience on HRQOL were not significant. These findings indicate that resilience did not mediate the association between depressive symptoms and HRQOL (Figure 1) .
For the moderation analysis, HS severity and depression were included in the model along with the interaction term between depression score and resilience score on the basis of the a priori hypothesis of this study. This model estimated a 58% variation in HRQOL and had the lowest Akaike information criterion of the 3 models. The interaction term for resilience and depression was significant and supports the moderation of depression by resilience. The simple slope (SE) for higher levels of resilience (1.5 points above the mean) was 0.56 (0.02) with P < .001. The simple slope (SE) for lower levels of resilience (1.5 points below the mean) was 0.76 (0.02) with P < .001 (Figure 2) . The moderation of resilience on the simple slope of depression was statistically significant for resilience scores below 19.13 on the BRCS, or 4.62 points above the mean as depicted in Figure 3 .
Discussion
Depression is a common comorbidity among patients with HS, and our findings support the hypothesis that resilience moderates depression in HS. Depression rates among the patients in this study were comparable to those reported in previous In the present study, 55 patients (35.7%) had HADS scores that were compatible with depression scores found in other studies, and 32 patients (20.7%) had borderline depressive symptoms that were similar to the published prevalence rates. 5, 6, 39 Resilience can play an important role in mitigating the negative stressors, such as the symptoms of HS, on patients' mental health. Without resilience, patients could develop depressive symptoms and even poor physical health as a result of these stressors. 40 The results of this study indicate that an opportunity exists for an investigation into possible interventions for patients with low levels of resilience because they may be susceptible to depression. Studies suggest that resilience is a modifiable construct and not a fixed trait in people. 41 Thus, there is the potential for patients to learn resiliency, and research on resiliency training is growing. 41 Current guidelines for the management of HS recommend adjuvant therapy, which may include a broad range of psychosocial support measures. 1, 2 Resilience training may be a useful form of adjuvant therapy in HS. A systematic review and meta-analysis of the efficacy of resilience training programs demonstrated that they led to improvement in resilience, nearly significant improvement in HRQOL, and decreases in depressive symptoms and stress levels. 41 The resiliency training programs reviewed included online videos, self-guided books or readings, telephone calls with individuals or groups, in-person small group sessions with exercises and discussions, or a combination of these methods.
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These interventions aimed to enhance individuals' sense of self-efficacy or agency to make a positive change in their condition, handle a variety of situations, and gain control of their lives. 22, 23 These aspects contribute to the well-being of dermatological patients and present an opportunity for further research into dermatological conditions, such as HS, in which resiliency may be relevant. In particular, investigations of the use of resiliency training programs to mitigate stress with symptoms of depression appear interesting because such programs may well improve HRQOL in both the short term and the long term.
Limitations
There are limitations to this study. First, the data were collected through a self-administered and self-reported survey. Second, disease activity was self-reported by patients, and no clinical measures for disease activity were used. Third, the sample size was limited to patients who provided complete data, leaving out those who skipped questions or submitted incomplete responses.
Conclusions
The results of this study support the hypothesis that resilience moderates depression in patients with HS. Participants with higher resilience scores experienced a smaller decrease in HRQOL as depressive symptoms increased. This finding may have clinical implications because resilience can be learned, and thus it presents an opportunity for patients to increase their resilience and for researchers to investigate new options for mitigating the burdens of HS. Adjuvant therapy is recommended by the current guidelines for managing HS; such therapy may include a broad range of psychosocial support measures. Resilience training may be a useful form of adjuvant therapy in HS. 
High resilience
Participants with low levels of resilience had a larger positive slope, indicating a larger decrease in HRQOL score for each unit increase in depressive symptoms score. In contrast, participants with high levels of resilience had a more shallow slope, indicating that as the depressive symptoms score increased, the decrease in HRQOL was lower. The areas of statistical significance of those where the 95% CIs (rectangular areas) do not overlap with 0 on the y-axis. Thus, only resilience levels higher than 4.62 points above the mean are not significant. Scores are centered on the mean. The Johnson-Neyman technique was used to determine the regions of significance for the moderation, for which the regression of the Dermatology Life Quality Index score on depression was significant. The shaded area is the 95% CI around the simple slope of depressive symptoms score. This shows that for participants with a resilience score less than 4.32 points above the mean, the simple slope of regression is significantly different from 0. In addition, resilience decreases the contribution of depression. 
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